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Why worry about insects in stored grain? 
For two reasons: (1) T...hey s~:S9u money; In­
sects eat an estimated 2 percent of the nation's 
farm-stored grailAt~~~~~~~~~etJbiiry con­
use. With 
tighter government regulations concerning con­
taminated grain, the problem becomes more acute. 
Carlots of wheat in interstate shipment will be 
subject to seizure when the wheat contains 2 per­
cent or more of insect-damaged kernels. The re­
strictions pertaining to government loans on wheat 
will also be tightened. 
What are the most pressing needs? 
The protection of wheat from a variety of insects 
and corn from the Angoumois moth. 
Since WHEAT goes into storage when grain 
insects are most active, its protection is of prime 
importance. The threat to CORN from the An­
goumois moth is especially serious in the southern 
third of Illinois. This moth not only attacks stored 
ear corn, but it also infests corn standinG in the 
fields before harvest. 
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W h a t  k i n d s  o f  i n s e c t s  c a u s e  d a m a g e ?  
T w o  m a i n  g r o u p s :  t h o s e  c a u s i n g  t h e  w e e v i l  t y p e  
o f  d a m a g e  ( i n t e r n a l )  a n d  t h o s e  c a u s i n g  t h e  b r a n  
b u g  t y p e  ( l a r g e l y  e x t e r n a l ) .  D a m a g e  b y  t h e  w e e v i l  
t y p e  i s  t o  t h e  w h o l e  g r a i n .  G r a n a r y  w e e v i l ,  r i c e  
w e e v i l ,  A n g o u m o i s  g r a i n  m o t h  m e n t i o n e d  a b o v e ,  
a n d  t h e  l e s s e r  g r a i n  b o r e r  c a u s e  t h i s  k i n d  o f  
d a m a g e .  
B r a n  b u g s  f e e d  m o s t l y  o n  b r o k e n  g r a i n ,  c h a f f ,  
d u s t ,  a n d  o t h e r  d e b r i s .  T h e  m o s t  c o m m o n  i n s e c t s  
c a u s i n g  t h i s  t y p e  o f  d a m a g e  a r e  t h e  I n d i a n - m e a l  
m o t h  a n d  o t h e r  f l o u r  m o t h s ,  t h e  f l o u r  b e e t l e s ,  s a w ­
t o o t h e d  g r a i n  b e e t l e ,  c a d e l l e  b e e t l e ,  a n d  m e a l w o r m s .  
T h e  I n d i a n - m e a l  m o t h  a n d  o t h e r  f l o u r  m o t h s  i n ­
f l i c t  d a m a g e  o n l y  a s  l a r v a e  a n d  a r e  k n o w n  a s  s u r ­
f a c e  f e e d e r s .  
M o s t  g r a i n  i n s e c t s ,  w h e r e  c o n d i t i o n s  a r e  f a v o r ­
a b l e ,  w i l l  c o m p l e t e  t h e i r  l i f e  c y c l e  i n  3 0  t o  4 0  d a y s .  
A d u l t s  m a y  l i v e  f o r  6  m o n t h s  t o  a  y e a r ,  e a c h  
f e m a l e  l a y i n g  2 0 0  t o  5 0 0  e g g s .  T h u s  t h e y  b u i l d  u p  
r a p i d l y  o n c e  t h e y  h a v e  a  s t a r t .  
S t o r e d - g r a i n  i n s e c t s  c a u s e  m o r e  d a m a g e  i n  
s o u t h e r n  I l l i n o i s  t h a n  i n  n o r t h e r n  b e c a u s e  t h e  
h i g h e r  t e m p e r a t u r e s  i n  t h e  s o u t h  a r e  m o r e  f a v o r ­
a b l e  t o  t h e i r  s u r v i v a l .  
D o n ' t  n e g l e c t  s a n i t a t i o n  
B e f o r e  h a r v e s t ,  c l e a n  g r a i n  b i n s ,  c r i b s ,  a n d  m a ­
c h i n e r y  t h o r o u g h l y .  S w e e p  o u t  o r  v a c u u m  o u t  a l l  
o l d  g r a i n ,  c h a f f ,  a n d  d u s t  a c c u m u l a t e d  i n  c r a c k s  
a n d  c o r n e r s  o f  e v e r y  b i n  a n d  c r i b .  C l e a r  o u t  t r a s h ,  
l i t t e r ,  a n d  o t h e r  d e b r i s  f r o m  t h e  b i n  a n d  c r i b  a r e a .  
C l e a n  u p  w a g o n s ,  c o m b i n e s ,  e l e v a t o r s ,  a n d  
o t h e r  e q u i p m e n t  w h e r e  i n s e c t s  m a y  h a v e  l o d g e d  
o r  l a i d  e g g s .  F e e d  t o  l i v e s t o c k  t h e  f i r s t  2  o r  3  
b u s h e l s  o f  g r a i n  p a s s i n g  t h r o u g h  t h e  c o m b i n e .  
B i n  s p r a y i n g  i s  a  m u s t  
A f t e r  t h o r o u g h l y  c l e a n i n g  a  b i n  o r  c r i b ,  s p r a y  t h e  
i n s i d e  s u r f a c e s .  U s e  2 . 5 %  D D T  o r  m e t h o x y c h l o r  
( 2  q u a r t s  o f  a  2 5 %  e m u l s i f i a b l e  c o n c e n t r a t e  i n  4 7 ' 2  
g a l l o n s  o f  w a t e r ,  o r  2  p o u n d s  o f  t h e  5 0 %  w e t t a b l e  
p o w d e r  i n  5  g a l l o n s  o f  w a t e r ) .  O r  u s e  a  s p r a y  
c o n t a i n i n g  0 . 5 %  p y r e t h r i n  o r  a l l e t h r i n .  
Count on 2 gallons of spray for every 1,000 
square feet of surface. 
What about the moisture content of grain? 
For protection against insects, as well as for 
other reasons, the moisture in stored WHEAT, 
OATS, BARLEY, and SHELLED CORN should 
not exceed 13%. For long-term storage a lower 
moisture content is desirable. Clean, dry grain is 
not so attractive to insects as dirty grain and 
grain with high moisture content. It is also less 
favorable for their development. 
EAR CORN usually has 18 to 20% of moisture 
when it is stored. If it is to stay in storage more 
than 6 months, it should be shelled as soon as the 
kernel moisture drops to 13%, usually about the 
middle of May. Passing shelled corn through a 
cleaner and storing it in clean, tight bins is a good 
practice. Cleaners remove both living and dead 
insects on the outside of whole kernels - also 
broken grain, dust, and other debris - but they 
do not remove insects from the inside of the 
kernels. 
Keep all bins in good repair so that neither 
snow nor rain can blow in and wet the grain. At 
harvest a forced-air ventilating system can be used 
to dry grains with too much moisture. 
What about protective powders? 
Grain to be used for food may be treated with 
powders containing pyrethrin and piperonyl bu­
toxide or other activators to prevent infestations 
from developing. These powders may be spread 
over the surface of a truckload or wagonload of 
grain or applied to the stream of grain as it is 
elevated into the bin. Follow dosage directions on 
the label of the package. 
These dusts when properly applied to clean 
grain, dried to a uniform moisture content, will 
give protection against most grain insects for 6 to 
9 months. The dusts, however, are less effective 
when the temperature or moisture content of the 
grain is high. 
The pyrethrin protective powders have little or 
no effect on grain already infested with insects. 
Even with this treatment, the Indian-meal moth 
may still develop on the surface of the grain. To 
prevent this, apply a pyrethrin spray, as recom­
mended for bin spraying, to the surface of the 
grain. An additional spray may be needed every 
4 weeks during the warm months. 
On grain that will be used for seed, a 3-percent 
DDT or 3-percent methoxychlor dust (1 ounce per 
bushel) may be used. Seeds that were treated with 
dusts containing as much as 20-percent DDT grew 
satisfactorily when tested in a standard seed ger­
minator. Excess seed thus treated, however, can 
be sold only for seed and must not be used as feed 
for livestock. 
What about fumigants? 
Fumigation can be used either to prevent an 
infestation before it starts or to control one that 
has started. If you haven't used a protectant, it 
is good insurance to fumigate new grain within 
2 to 4 weeks after it is binned. To get good 
results follow these directions: 
Select a calm, warm day to do the job. Do not 
fumigate when the temperature of the grain is 
below 60 ° F. Best results are obtained when it is 
70 ° or higher. 
Seal all cracks and holes in the bin to make it 
as gas-tight as possible. 
Level surface of grain and break up crusts to 
insure more uniform penetration of fumigant. The 
grain should be 8 inches or more below the level 
of the bin to keep the fumigant from "rolling" 
over the sides. 
Apply fumigant as uniformly as possible over 
the surface. Apply it liberally - a little too much 
is better than not enough. One good method of 
applying fumigants is to use a knapsack-, tank-, 
or pump-type sprayer. To get a coarse spray, re­
move spray nozzle and flatten spray rod at outer 
end with pliers. Some operators merely remove 
the disc from the spray nozzle. A gardener's 
s p r i n k l i n g  c a n  m a y  b e  u s e d  o n  a  s m a l l  s c a l e ,  b u t  
i t  i s  b e s t  t o  u s e  e q u i p m e n t  t h a t  w i l l  n o t  r e q u i r e  
t h e  o p e r a t o r  t o  g e t  i n  t h e  b i n .  I f  t h e  o p e r a t o r  
m u s t  g e t  i n  t h e  b i n ,  h e  s h o u l d  w e a r  a  g a s  m a s k .  
P l a c e  a  t a r p a u l i n  o r  o t h e r  c o v e r  o v e r  t h e  g r a i n  
a f t e r  a p p l y i n g  t h e  f u m i g a n t  t o  g e t  a  l i t t l e  m o r e  
c o m p l e t e  a n d  l a s t i n g  e f f e c t .  C l o s e  t h e  b i n  i m m e ­
d i a t e l y  a n d  l e a v e  i t  c l o s e d  f o r  a t  l e a s t  2 4  h o u r s ,  
p r e f e r a b l y  4  t o  5  d a y s .  
H e r e  i s  a  p a r t i a l  l i s t  o f  r e l a t i v e l y  s a f e  f u m i ­
g a n t s ,  t o g e t h e r  w i t h  r e c o m m e n d e d  d o s a g e s .  B u y  
f u m i g a n t s  r e a d y - m i x e d .  
F o r  1 , 0 0 0  b u .  o f  g r a i n  
E  t h y l e n e  d i c h l o r i d e ­ c a r b o n  t e t r a c h l o r i d e  
( 7 5 %  - 2 5  %  ,  o r  3  t o  1 )  . . . . . . . . .  .  . .  . . .  .  
C a r b o n  d i s u l f i d e - - c a r b o n  t e t r a c h l o r i d e  
( 2 0  %  - 8 0  %  ,  o r  1  t o  4 )  . .  . . . . . .  . . . . .  . .  .  
C a r b o n  t e t r a c h l o r i d e - e t h y l e n e  d i c h l o r i d e  
- e t h y l e n e  d i b r o m i d e  ( 6 0  % - 3 5  %  - 5 %  )  . .  
I n  w o o d e n  
b i n s  
g a I I o n s  
6  t o  8  
5  
5  
I n  s t e e l  
b i n s  
g a I I o n s  
4  
3  
3  
W h i c h  s h o u l d  I  u s e ?  
T h a t  d e p e n d s  o n  c o n d i t i o n s .  O n e  f u m i g a t i o n  2  
t o  4  w e e k s  a f t e r  h a r v e s t  w i l l  p r o t e c t  c l e a n ,  d r y  
g r a i n  s t o r e d  i n  w e l l - c o n s t r u c t e d  b i n s  s o m e  d i s ­
t a n c e  f r o m  s o u r c e s  o f  i n f e s t a t i o n  ( p r e f e r a b l y  i n  a  
s e p a r a t e  b u i l d i n g ) .  
F o r  t  h e  s a m e  g r a i n  s t o r e d  i n  b i n s  l o c a t e d  n e a r  
s o u r c e s  o f  i n f e s t a t i o n ,  ­ s u c h  a s  f e e d  r o o m s ,  h a y  
m o w s ,  l i v e s t o c k  s h e l t e r s ,  p o u l t r y  h o u s e s ,  e t c .  ­ a  
p r o t e c t a n t  i s  p r o b a b l y  m o r e  e f f e c t i v e .  
T w o  t r e a t m e n t s  w i t h  a  f u m i g a n t  c o s t  a b o u t  t h e  
s a m e  a s  o n e  t r e a t m e n t  w i t h  a  p r o t e c t a n t .  G r a i n  
a l r e a d y  m o d e r a t e l y  i n f e s t e d  w i t h  i n s e c t s  s h o u l d  
b e  f u m i g a t e d ,  n o t  t r e a t e d  w i t h  a  p r o t e c t a n t .  
s  
I n s p e c t  g r a i n  f r e q u e n t l y  
: t  
G r a i n  s t o r e d  a n d  t r e a t e d  i n  e i t h e r  o f  t h e  a b o v e  
i i  
w a y s  w i l l  u s u a l l y  s t a y  f r e e  f r o m  i n s e c t s  f o r  9  t o  1 2  
m o n t h s .  B u t  i t  i s  a  g o o d  i d e a  t o  i n s p e c t  a l l  g r a i n  
a t  r e g u l a r  m o n t h l y  i n t e r v a l s ,  p a r t i c u l a r l y  d u r i n g  
t h e  w a r m  m o n t h s ,  a n d  f u m i g a t e  w h e n  n e c e s s a r y .  
1 1  
' "  
1 "  
O n e  p r a c t i c a l  b u t  n o t  f o o l p r o o f  m e t h o d  
c h e c k i n g  g r a i n  f o r  " h o t  s p o t s "  d u r i n g  t h e  w i n t  
i s  t o  l e a v e  s e v e r a l  m e t a l  r o d s  o r  p i p e s  s t i c k i r  
d o w n  t h r o u g h  t h e  g r a i n .  I t  i s  p o s s i b l e  t o  d e t e  
" h o t  s p o t s "  b y  f e e l i n g  t h e  r o d s  a s  t h e y  a  
r e m o v e d .  
E a r  c o r n  t r e a t m e n t  h a s  d o u b t f u l  v a l u e  
E a r  c o r n  c a n  b e  t r e a t e d  w i t h  a  p r o t e c t i v e  p o w d  
o r  f u m i g a t e d ,  b u t  a  s a t i s f a c t o r y  j o b  r e q u i r e s  
g o o d  d e a l  o f  w o r k .  W i t h  c o l d  w e a t h e r  c o m i r  
s o o n  a f t e r  h a r v e s t ,  i t  i s  s e l d o m  w o r t h  w h i l e  
t r e a t  e a r  c o r n  a t  t h a t  t i m e .  I f  i n s e c t s  b e c o m e  abu ~ 
d a n t  t h e  f o l l o w i n g  s p r i n g ,  t r e a t m e n t  m a y  L  
n e e d e d  t h e n .  
C A U T I O N :  H a  n d l e  a l l  f u m i g a n t s  c a r e f u l l y .  
A p p l y  f r o m  o u t s i d e  t h e  b i n  w h e n e v e r  p o s ­
s i b l e .  D o  n o t  i n h a l e  t h e  v a p o r s .  A v o i d  s p i l l ­
i n g  o n  s k i n  o r  c l o t h i n g .  C h e c k  t h e  a p p l i c a ­
t i o n  e q u i p m e n t  f o r  l e a k s .  K e e p  a l l  p e r s o n s  
a n d  a n i m a l s  w a y  f r o m  t r e a t e d  b i n s  f o r  2 4  t o  
3 6  h o u r s .  
A i r  o u t  b i n s  a n d  l e a v e  o v e r n i g h t  b e f o r e  
e n t e r i n g .  G r a i n  c a n  b e  f e d  t o  l i v e s t o c k  4  t o  
5  d a y s  a f t e r  f u m i g a t i o n ,  i f  i t  i s  a i r e d  a n d  
s t i r r e d  t o  h a s t e n  e v a p o r a t i o n  o f  t h e  f u m i g a n t .  
G r a i n  m a y  b e c o m e  s u b j e c t  t o  t h e  ~olerance 
p r o v i s i o n s  o f  t h e  F o o d  a n e : !  D r u g  A c t  i n  J u l y  
1 9 5 5 .  R e a d  a n d  o b e y  a l l  i n s f r u c t i o n s  o n  
l a b e l s .  T r e a t  w e l l  i n  a d v a n c e  o f  m a r k e t i n g  
t o  b e  s u r e  o f  m e e t i n g  t o l e r a n c e s .  
P r e p a r e d  b y  S t e v e  M o o r e  I I I  a n d  H .  B .  P e t t y  
M a y ,  1 9 5 5  
U r b a n a .  l I l i n  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U  
v e r s i t y  o f  I l 1 i n o i s ,  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p ,  
m e n t  o f  A g r i c u l t u r e  c o o p e r a t i n g .  L O U I S  T I .  H  O W A R D ,  D i r e c t o r .  A  
a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  
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